Results from behavioral studies of amnesic patients and neuroimaging studies of individuals with intact memory suggest that a brain system involving direct contributions from the medial temporal lobes supports both remembering the past and imagining the future (Episodic Future Thinking). In the present study, we investigated whether amnesic Mild Cognitive Impairment (aMCI) affects EFT. Amnesic MCI is a high-risk factor for Alzheimer's disease and is characterized by a selective impairment of episodic memory, likely reflecting hippocampal malfunctioning. The present study assessed, for the first time, whether the reduction of episodic specificity for past events, evident in aMCI patients, extends also to future events. We present data on 14 aMCI patients and 14 healthy controls, who mentally re-experienced and pre-experienced autobiographical episodes. Transcriptions were segmented into distinct details that were classified as either internal (episodic) or external (semantic). Results revealed that aMCI patients produced fewer episodic, event-specific details, and an increased number of semantic details for both past and future events, as compared to controls. These results are discussed with respect to the constructive episodic simulation hypothesis, which suggests that reminiscence and future thinking are the expression of the same neurocognitive system.
a b s t r a c t
Results from behavioral studies of amnesic patients and neuroimaging studies of individuals with intact memory suggest that a brain system involving direct contributions from the medial temporal lobes supports both remembering the past and imagining the future (Episodic Future Thinking). In the present study, we investigated whether amnesic Mild Cognitive Impairment (aMCI) affects EFT. Amnesic MCI is a high-risk factor for Alzheimer's disease and is characterized by a selective impairment of episodic memory, likely reflecting hippocampal malfunctioning. The present study assessed, for the first time, whether the reduction of episodic specificity for past events, evident in aMCI patients, extends also to future events. We present data on 14 aMCI patients and 14 healthy controls, who mentally re-experienced and pre-experienced autobiographical episodes. Transcriptions were segmented into distinct details that were classified as either internal (episodic) or external (semantic). Results revealed that aMCI patients produced fewer episodic, event-specific details, and an increased number of semantic details for both past and future events, as compared to controls. These results are discussed with respect to the constructive episodic simulation hypothesis, which suggests that reminiscence and future thinking are the expression of the same neurocognitive system. © 2010 Elsevier Ltd. All rights reserved.
Introduction
The ability to mentally travel forth in time has been differently referred to as prospection (Buckner & Carroll, 2007) , proscopic chronesthesia (Tulving, 2002), or episodic future thinking (Atance & O'Neill, 2001 ).
In recent years, an increasing number of cognitive, neuropsychological, and neuroimaging studies have suggested that remembering the past and imagining the future rely on common psychological and neural processes. For instance, it has been shown that the phenomenal characteristics associated with both projecting oneself into the past or into the future are influenced by similar factors, such as the temporal distance from the present E-mail addresses: nadia.gamboz@unisob.na.it, ngamboz@gmail.com (N. Gamboz). Levine, 2006) . Recent neuroimaging studies have demonstrated that remembering past events and imagining novel scenarios that might happen in the future rely on a common network of neural regions (e.g., Addis, Pan, Vu, Laiser, & Schacter, 2009; Addis, Wong, & Schacter, 2007; Okuda et al., 2003; Szpunar, Watson & McDermott, 2007) . This common network of prefrontal, medial temporal lobe, and posterior regions, including the posterior cingulated and retrosplenial cortex, is remarkably similar to the network involved in the retrieval of episodic memories of past autobiographical events (e.g., Cabeza & St Jacques, 2007; Maguire, 2001) . Most recently, this network of regions has been suggested to belong to an anatomically defined brain system (default network) that is activated when individuals engage in internally focused tasks including autobiographical memory retrieval, envisioning the future, and conceiving the perspectives of others (Buckner, Andrews-Hanna, & Schacter, 2008) . There is also evidence that amnesic patients highly impaired on retrieving past events may be also impaired in imagining future autobiographical events (Hassabis, Kumaran, Vann, & Maguire, 2007; Klein & Loftus, 2002; Tulving, 1985) .
In light of such findings, it has been proposed that the constructive nature of episodic memory allows one to draw on the past and to flexibly extract and re-combine elements of previous
